 (Elliott et al., 1963; Shaher et al., 1967a Shaher et al., , 1967b Daicoffet al., 1969; Rastelli et al, 1969; Fisher et al., 1970; Imamura et al., 1971; Quero-Jimenez et al., 1973; Shaher, 1973; Quero-Jimenez and Perez Martinez, 1974; Lancelin et al., 1975; QueroJimenez et al., 1975; Shrivastava et al., 1976; Buihlmeyer et al., 1977; Quero-Jimenez etcal., 1977; Van Praagh, 1977 
Subvalvular pulmonary stenosis in transposition of the great arteries with ventricular septal defect comprises a variety of obstructing factors, summed up within one term. The obstruction may vary from a single one to a combination of several complex abnormal structures and orientations (Elliott et al., 1963; Shaher et al., 1967a Shaher et al., , 1967b Daicoffet al., 1969; Rastelli et al, 1969; Fisher et al., 1970; Imamura et al., 1971; Quero-Jimenez et al., 1973; Shaher, 1973; Quero-Jimenez and Perez Martinez, 1974; Lancelin et al., 1975; QueroJimenez et al., 1975; Shrivastava et al., 1976; Buihlmeyer et al., 1977; Quero-Jimenez etcal., 1977; Van Praagh, 1977) .
If we exclude cases with other malformations, nonvalvular pulmonary stenosis in transposition of the great arteries with ventricular septal defect in the published reports is described in about 7 to 25 per cent of cases of transposition coming to necropsy (Lev et al., 1961; Elliott et al., 1963; Shaher et al., 1967b; Paul et al., 1968; Imamura et a!., 1971; Quero-Jimenez et al., 1973; Shaher, 1973; Van Praagh, 1977) .
Received for publication 1 August 1977 In our collection of 150 heart-lung specimens with d-transposition of the great arteries, there were 19 specimens with the combination transposition of the great arteries, ventricular septal defect, and clinical subvalvular pulmonary stenosis. In this paper a detailed description is given of the various structures, causing the subvalvular stenosis.
Definitions
Transposition of the great arteries is said to occur when the aorta arises from the morphologically right ventricle and the pulmonary trunk arises from the morphologically left ventricle. The infundibular septum is the structure interposing between two semilunar valves (Lev, 1972; Anderson et al., 1977) , and in normal hearts it is incorporated on top of the ventricular septum; in the case of a malorientation of the infundibular septum a malalignment ventricular septal defect may result (Fig. la, 2a) (I) . The pulmonary orifice (P) is displaced posteriorly. M, mitral orifice. (Moulaert, 1974; Moulaert and OppenheimerDekker, 1976 In 11 specimens there was an abnormal posterior orientation of the infundibular septum which extended into the left ventricle and resulted in an interventricular communication (Fig. la, 2a) . In 6 cases this deviation resulted in an extreme leftward orientation of the infundibular septum; in the remaining 5 cases the leftward deviation was less in degree.
Normally the infundibular septum is incorporated on top of the ventricular septum. The consequence of an extreme leftward deviation of the infundibular septum is the location of the ventricular septal defect high in the right ventricular outflow tract, bounded superiorly by the under side of the posterior half of the aortic valve. A somewhat less severe deviation may also result in a high ventricular septal defect, but separated from the aortic orifice by the deviated infundibular septum.
In the 6 cases of an extreme leftward deviation of the infundibular septum and a ventricular septal defect situated high in the right ventricular outflow tract and partly bounded by aortic valve cusp, the ventricular septal defect was of a moderate to large size. In the left ventricle the outflow tract was obstructed at its right side by the deviated infundibular septum. Moreover, in 5 of the 6 specimens a prominent anterolateral muscle bundle of the left ventricle contributed to narrowing of the left ventricular outflow tract, mainly at its left side (Fig. la, lb) .
Both structures, infundibular septum and anterolateral muscle bundle of the left ventricle, joined at the anterior side of the pulmonary orifice. Thus, they were responsible for a posterior displacement of this orifice in the left ventricular outflow tract and consequently for its narrowing. Pulmonary mitral continuity was present in all cases. In the one specimen without an anterolateral muscle bundle of the left ventricle the obstruction was caused partly by a thickened anterior left ventricular wall. In these 6 specimens the subpulmonary stenosis was mostly severe, and in 2 cases it was associated with valvular pulmonary stenosis.
In the 5 cases with less extreme deviation of the infundibular septum and a ventricular septal defect separated from the aortic orifice by the infundibular septum, the size of the ventricular septal defect was moderate.
In The 8 specimens of this group had a ventricular septal defect adjacent to the septal leaflet of the tricuspid valve, a paratricuspid ventricular septal defect (Moulaert, 1978; Moulaert et al., 1977) . The coexisting pulmonary stenosis varied considerably. However, 4 hearts had remarkable and similar mitral valves.
-Four specimens showed a variability in structures, causing pulmonary stenosis. In 2 cases there was narrowing of the left ventricular outflow tract caused by a thickened anterior left ventricular wall; one coexisted with an adherence of the anterior portion of the anterior mitral leaflet to the ventricular septum at the anterior side of the pulmonary orifice, which aggravated the subpulmonary obstruction, and one was found in combination with a discrete fibrous subpulmonary ring. In 1 case the anterior part of the ventricular septum, which was deviated to the left, was responsible for a subpulmonary obstruction. In the fourth specimen the stenosis resulted from bulging of the mid part of the ventricular septum into the cavity of the left ventricle, associated with proliferation of mitral valvular tissue; in addition, the tricuspid valve showed proliferations, protruding through the ventricular septal defect. These 4 ventricular septal defects varied from small to large. The pulmonary stenosis was moderate.
In 4 specimens there was a cleft in the anterior mitral leaflet and the septal tricuspid leaflet had some continuity with this cleft leaflet through the ventricular septal defect. At the same time, a leftward deviation of the anterior part of the ventricular septum was found. This and the anomalous attachment of the mitral valve to the anterior part of the ventricular septum resulted in outflow tract obstruction (Fig. 3a, 3b ). (Elliott et al., 1963; Shaher et al., 1967a Shaher et al., , 1967b Daicoff et al., 1969; Rastelli et al., 1969; Fisher et al., 1970; Imamura et al., 1971; Quero-Jime'nez et al., 1973; Shaher, 1973;  Quero-Jim6nez and Perez Martfnez, 1974; Lancelin et al., 1975; Quero-Jimenez et al., 1975; Shrivastava et al., 1976; Biihlmeyer et al., 1977; Quero-Jimenez et al., 1977; Van Praagh, 1977 Shaher, 1973; Quero-jim6nez et al., 1977; Van Praagh, 1977) . In this paper malalignment ventricular septal defect is described in 11 out of 19 specimens Fig. 3(a) Internor of the rtght ventrrcle of a heart With (Tables 1 and 2 ). This is in agreement with pub- anomalously attached to the anterior part of the ventricular cases, Shaher et al. (1967b) (1973, 1975) and Quero-Jimenez and P6rezMartinez (1974 (Neufeld et al., 1961) .
Abnormal attachment of mitral valvular tissue to the ventricular septum in cases of transposition of the great arteries with ventricular septal defect and pulmonary stenosis has been described previously in one specimen by Quero-Jimenez et al. (1973) and Buihlmeyer etal. (1977) and in 4 specimens by Rosenquist et al. (1975) . A cleft in the anterior mitral leaflet has been described as well in one case by Layman and Edwards (1967) , Shaher et al. (1967b), and Quero-Jimenez et al. (1973) . The present study shows that these two abnormalities of the mitral valve can coexist as was described in no less than 4 cases with this combination of anomalies. It must be stressed that a contribution to the narrowing of the left ventricular outflow tract in all these 4 specimens was brought about by the condition of the mitral valve.
Similar abnormalities of the mitral valve were observed in cases of transposition of the great arteries without pulmonary stenosis. This will be described in a forthcoming publication.
